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Automatic Dependent Surveillance Broadcast 
(ADS-B)

• Foundation

• Services Portfolio

• Transition to Implementation
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ADS-B FoundationAvionics

Ground 
Infrastructure

Automation
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Foundation For ADS-B Implementation

Avionics

Ground 
Infrastructure

Automation

Air Transport Avionics
• ACSS L-3 Communications

• Transponder XS-950 Commercial
• Transponder XS-950S/I Military

• Honeywell
• CAS 67A TCAS II

• Rockwell Collins
• TDR-94/94D Mode S Transponder
• TPR-901 Mode S Transponder

• UPS-AT
• LDPU
• Transponder

Airframes
• Boeing (March 2004)
• Airbus (March 2003)

Vehicles
• Trios (2003)
• Sensis (2002)

General Aviation Avionics
• Garmin

• GTX-330 Mode S Transponder
• UPS-AT 

• MX-20
• Honeywell 

• KT-73

Automation
• Terminal 

• CommonARTS (2004)
• STARS (2005)
• SATDS (2004/2005)

• EnRoute/Ocean
• MicroEARTS (2001)
• ERAM (2007/2008)
• ATOP (2006) 

• Surface
• ASDE-X (August 2003)

• Flight Following (2002)

Ground Infrastructure
• Prototype

• UPS-AT GBT (1999)
• Sensis ASDE-X (1999)

• Production 
•ASDE-X (2005/2006)
• Capstone (2004)
• Standalone Ground Stations (2005)
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ADS-B Standards Development

• DO-272 User Requirements for 
Aerodrome Mapping: October 
2001

• ADS-B Minimum Aviation 
System Performance Standards
(MASPS) Revision A: April 
2002

• Universal Access Transceiver 
(UAT) Minimum Operations 
Performance Standard (MOPS): 
June 2002

• ADS-B 1090 MHz MOPS Rev 
A: April 2003

• TIS-B MASPS: April 2003
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ADS-B: Boeing and Airbus Committed

• Boeing and Airbus are 
committed to installing 
1090 extended squitter 
on new aircraft 
deliveries

Airbus: Now
Boeing: March 2004 
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Automatic Dependent Surveillance Broadcast 
(ADS-B) Roadmap 

Phase 1 ADS-B Squit Only Applications

Phase 2 ADS-B Initial CDTI Applications

Phase 3 ADS-B Advanced CDTI Applications

1999-2008

2001-2010

2005-2015

Air Transport and General Aviation Avionics Available
Prototype Ground Infrastructure (GBT) Mature, Production Cycle Initiated
CommonARTS/STARS/MicroEARTS/ASDE-X Automation Upgrades Underway
Services: Radar Like Separation in Non Radar Airspace; Gulf of Mexico Solution; 

Improved Surveillance

• Limited Display Applications Available for Air Transport; GA Product Mature
• Prototype Ground Infrastructure Mature, Production Baseline Changes
• Surface and Terminal Automation Completed (2006)
• Services: TIS-B; FIS-B; Enhance See and Avoid; Enhanced Visual Acquisition/Approach; 
Surface Moving Map; Surface Traffic Management; Initial Conflict Management

• Air Transport and GA Products Display Products Available 
• Production Ground Infrastructure Completed
• Surface, Terminal and En Route Automation Upgrades Completed
• Services: Advanced Applications With High Potential for Benefit; CEFR; Closely Spaced 
Parallel Approach; Seamless NAS

Eurocontrol Elementary Surveillance (ELS) Enhanced Surveillance (EHS)
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ADS-B: Important Element in the NAS Evolution 

2005      
      

      
      

    2
007      

      
      

      
    2010      

      
      

 2012      
      

      
      

 2020

ADS-B Link Decision
ASDE-X Deployment
• Pockets of ground infrastructure
• Initial equipage

ADS-B Link Decision
NAS Modernization 2002 Update
• ADS-B National deployment of 

ground infrastructure
• Equipage continues

ADS-B Link Decision
• Achieve intended initial ADS-B

benefits in terminal/enroute airspace

RTCA NAS ConOps 2002
• Introduce ADS-B data link
• Traffic and weather in cockpit
• Pilot situation awareness through intro of CDTI

RTCA NAS ConOps 2002
• ADS-B to additional locations
• Direct data exchange between air and ground
• CDTI for pilot situation awareness for 

maintaining separation/spacing

RTCA NAS ConOps 2002
• Expanded CNS automation in aircraft 

complement ground permitting more 
autonomous ops

• Widespread equipage data link/CDTI

RTCA NAS ConOps 2002 / N
AS Modernization 2002 Update 

NAS Target System Description  

JPO 2015
Vision
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Global Perspective

• World is moving toward ADS-B
United States
Australia
Europe

– Mandated Mode S elementary and enhanced surveillance
– US collaboration on Work Package 1 applications
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ADS-B Services Portfolio

Safety and 
Efficiency Benefits

User Driven
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ADS-B Potential Benefits

ADS-B 
Enables

Ramp Management

Surface surveillance 
runway incursion 

avoidance

Real-time position 
reporting

Collision Avoidance

Oceanic 
Surveillance

ATC in non-radar 
environment

Collaborative 
decision making

Sustain Visual 
Runway capacities

Enhances pilot 
situational awareness
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Surface Applications

Ramp Tower Display
UPS at Louisville

Ramp Tower Display
FedEx at Memphis

Ramp Tower Display
Northwest at Detroit
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OKC
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Terminal Applications

Cockpit Display of Traffic Information (CDTI) ADS-B Automation Integration

ADS-B Target 
& Call Sign

Climb/descent 
rate

Selected 
Target

Closure Rate

Range
Indication

FMA on STARS

Selected
Target Info

On Contract In Requirements BaselineOn ContractCompleted 2001



14

CDTI Enhanced Flight Rules (CEFR)

Future Concept
• ATC provides traffic advisory with call sign, if 

appropriate
• Initial visual out-the-window (OTW) 

acquisition and correlation with CDTI
• CDTI use during periods of lost visual contact 

(haze, sun, other obscuration)
• ATC provides vectors and speed instructions, as 

appropriate
• Increased opportunity for Visual Approach 

operations

Initial implementation conducted in VMC

FAF

Reacquisition

270

5

DAL210
-10

DEF112
-10

+10
CAL34

DEF112  R 5.2
GS183      LRG

. .
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Flight Safety Applications
General Aviation Focus

ADS-B and broadcast services
– Capstone based avionics
– Dual strategy to implement broadcast services 

(TIS-B and FIS-B)
» Small airport infrastructure

> Establish test beds (Frederick 
MD/WJHTC/MITRE)

> Establish pockets of implementation 
(Prescott AZ/SATSLabs/East Coast)

» Leverage Airport Surface Detection 
Equipment Model X (ASDE-X) 
infrastructure (add broadcast services)

Broadcast Services Coverage 59 ASDE-X Sites

TIS-B - Traffic Information Service - Broadcast
FIS-B - Flight Information Services - Broadcast
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ADS-B Transition to Implementation

Pockets of 
Implementation

Address 
Specific User 

Needs

ADS-B Roadmap   
in Place
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Alaska Capstone Program 
Phase I (Bethel)

• Description
Seeking increased safety: surveillance, terrain and weather information

• Accomplishments
Integrated MicroEARTS and ADS-B 
Equipped over 190 aircraft
Commissioned 11 ground broadcast transceivers 
Radar-like capability from Anchorage Center
Automated Weather Observation Systems (AWOS)               
commissioned and GPS approaches published for 10 airports

Cape RomanzofCape Romanzof

BarrowBarrow

FairbanksFairbanks
NomeNome

AnchorageAnchorage
KenaiKenai

YakatatYakatat

SitkaSitka

JuneauJuneau

KetchikanKetchikan

Cape NewenhamCape Newenham

BethelBethel

King SalmonKing Salmon

Phase I
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Alaska Capstone Program 
Phase II (Southeast) 

• Description 
Seeking increased safety
Usable instrument flight rule (IFR) infrastructure

• Approach
Same capabilities as Phase I (surveillance, terrain, weather), upgrade to IFR
Purchase up to 200 advanced avionics sets
Install ground based transceivers initially in 14 locations
Improve voice communications in the Stephens Passage
Develop low level IFR en route and arrival/departure approaches
Develop multilateration airborne capability at Juneau 

Cape RomanzofCape Romanzof

BarrowBarrow

FairbanksFairbanks
NomeNome

AnchorageAnchorage
KenaiKenai

YakatatYakatat

SitkaSitka

JuneauJuneau

KetchikanKetchikan

Cape NewenhamCape Newenham

BethelBethel

King SalmonKing Salmon

Phase II

Federal Aviation Administration 1/16/2003 1

Investment in SafetyInvestment in Safety

FAA Alaska RegionFAA Alaska Region JNU ApproachJNU Approach

Chelton avionics certification “before and after”
University of Alaska C-172 provisional STC installation
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Safe Flight 21 Test Bed: Memphis, TN

• Prototype Airport Surface Detection Equipment Model X 
(ASDE-X)

• ADS-B/Standard Terminal Automation Replacement System 
(STARS) integration key site

• Test infrastructure for Surface Management System (SMS)
• Vehicle tracking surface moving map
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Safe Flight 21 Test Bed: Louisville, KY

• Pre-production Airport Surface Detection Equipment Model X (ASDE-
X)/multilateration system

• ADS-B/Common Automated Radar Terminal System (ARTS) 
integration key site

• ADS-B avionics being installed on 107 UPS aircraft
• Test infrastructure for Surface Management System (SMS)
• Vehicle tracking surface moving map
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ADS-B in Prescott, AZ 

• Embry-Riddle Aeronautical University 
(ERAU), Prescott requested FAA 
support in establishing an ADS-B 
functionality 

• Agreement with ERAU Prescott 
signed: January 2003

ERAU to procure, install, and maintain 
ADS-B avionics
FAA to procure/maintain ADS-B                                                        
ground infrastructure

• ERAU ordered 104 UPSAT MX-20             
ADS-B ship sets: April 1, 2003

(Prescott, AZ and Daytona Beach, FL)
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East Coast Infrastructure INTERIM 
COVERAGE

• Provide ADS-B and broadcast 
services along U.S. east coast 
from Florida to New Jersey

Interim ground infrastructure 
(no ATC feed)
Free broadcast services
Forward-compatible with 
avionics
Siting based on user 
demographics
Control facility and test bed at 
WJHTC
IOC by end of CY 2004

Stimulate production and 
equipage of ADS-B avionics!
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ADS-B Coverage Overview and Mexican 
Radar Airspace

Apply and/or develop ADS-B technologies to meet user needs in the enroute, off-
shore, and oceanic environments with end goal of NAS wide implementation.

– Coordinate activities with enroute 
and oceanic programs (e.g. 
ERAM, ATOP)

– Install equipment and conduct 
operational tests

– Identify automation requirements 
(MicroEARTS, ERAM, ATOP, 
HOST)

– Identify voice communication 
solution (Below FL240, VERN 
Upgrade)

– Investment Analysis Decision -
May 04

– Leverage NASA HITS technology 

– Close collaboration with SW Region and Gulf user community 

– Identify and pursue synergisms with the GCNSS Team (Satellite-based 
communications) 
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Closing Remarks

• Over past 4 years ADS-B foundation put in place
Avionics…Ground Infrastructure…Automation

• Service Portfolio
Today: Radar like services…Enhanced Visual Approach…Surface 
Management…FIS-B…TIS-B
Future: CEFR, Closely Spaced Parallel Approach, Seamless NAS

• Interested in other “user pull” pockets to solve specific 
needs/services
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